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(54) RESIST COMPOSITION FOR SURFACE LAYER IMAGING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist 
composition for a monolayer resist having such 
performances as to satisfy high-level requirements such 
as dry etching resistance, heat resistance, adhesion to a 
substrate and sensitivity and giving a resist pattern 
whose shape is not varied by basic substances in the 
environment and to provide a pattern forming method 
using the resist composition. 

SOLUTION: The resist composition for surface layer 
imaging is characterized in that it contains an amino 
resin having carboxyl or phenolic hydroxyl groups and a 
photo-acid generator. The pattern forming method is 
characterized in consisting of a first step for forming a 
resist layer comprising the resist composition on a 
substrate, a second step for forming a silylation layer on 
the surface of the resist layer, a third step for forming a 
primary resist pattern in the silylation layer by 
patternwise exposure and a fourth step for forming the 
objective resist pattern by removing the patternwise 
exposed region by dry development with an oxygen-containing 
pattern as a mask. 
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[1#t*!t*tf>3Sffl] 

im^ 1 1 ( a ) *>vx* is>i<mxii7 x y-;ns 

[IS^«2 ] ( a ) ij)Vif-^)V^X\ty x y-/M4 

*K«£lrri>T$y8J]iia i . (a-i)(4. 6-is 

T5y-1. 3. 5-hUT^>-2— f;WffAS 
St. (4, 6-->*T$y-l. 3, S-hUTv'V- 2 
-4 )i>)y jl s->\stfrt > %&mfrt=mii1x&'J''- : %< k 
t — 3<7) h y r^'vaVft^jk . < a - 2 ) */W>.7VU 

ftH. ^'j5rdfs//M»» ^?yy-feS7;pftK & 

5 y mure* hmim i tetswsui^ * - s^^Hi ^ : j 
xmukh. 

im^3 3 ( a ) xivx* *//i-mxu7 x y-;Hi 

7* 5 ySHIitf. ( a - 3 ) > 7 $ >W 
mVVTWlhfcSmk. (a-4) ^'J**^ 

i ieigo«ii-< y —i?y?m w*> v^m. 
^vm^m^-rhm-iMh . so^xHifcS/'yMfc 

L. ISv-UMbeiC^— <KU5>*W«*— 
JjSHIgk. Wi&—&X'i'7* hA7-yJ-7X7t L 

-yS3fe&2r$£5t3I&LT. bx^h^-^-y^jg^-r 
S^HXS, Tl8j£$it&£k£1ft&k-r£>^->^ 

[00 0 1 3 

C. LSI. VLS I^O^T/^^^SJt^ffifflt- 
yJlM^clII-f Htct¥L<li. Wiftte. K5Mx 

[0002] 

[fie*«Siri3 ic. lsi. vls ISO** 

*7 y ^^©li^'-KU t'z;l/7x /-/H&8JBS3rk'£ffl 



\,^M.mu> ! Ahi) i 8im2i\X£tZ. L*>L. LSI. 

vlsi f<otff>^ xcowmiwrntsiziti. mm 

SSI*. MRS* *t£^<oS?J£tt. JWtfUHsJ:tfl88«* 

tlWB. fRl 8^3#. 3 7-4 5H. 1998^ 
k') . 

[00033 0lJx.fi'. ^H^l 1-13539 7-§-&$8 
xh±K. ft®&£8J£^*^6$3^£^L/i*;tf 

fc±tf!^^m££*.J:?k-$-i>itfre$>SA>\ ^ 
[0 0 04 3 ^tUCfcTL. #«^v-*Xh$rfOffl-fi»C:i: 

L. «aW4i4:fcJ:oT, «Jfg8tc^^^->-^ 
(^63*21^. «iflti*rP. mi 8^3^-. 3 7-4 5 
X'MVm* x 'J /Mb* 3 ^ 'J ^Wt^ ( TKvXJi 

^•^'M ) t . uis'xh mmiM* x y ;wk Ltzimft l 

X'tbh. 

[00053 mzn. mm^-i i-84 6 8 3-t^ifitc 

yxhSraMitc^LTlx^xMKSr^L. >"?^- 

>&ftZftr>xfflt¥&miz£>o?i<mm£Wi&mL. <x 

7fy/t * £ k t^#Sl/y'x VtJWW 6 

7f&#H*§ix-0->S. :|$|B¥3-2 8006 1 
($$l*Si?2 5 4 9 3 1 7#) (Cti. 3ti^^i?PlS. 

m & v- y yw^b Lt w — r^^ 

y31«l^*LT^X7M^->S:^L. BS#l?fflmT 
tcfctt^ y T?-r ^ y'-f tyx-y •f-yy'tci: &S£ftgi« 

[00063 L*»L$r**&. itL^^i^^S'J^i^Jl 

^U-^f (tIT. PEDkBSIE-fS) . HD*>. JS«4>IC# 
tt&t&&®.WAlzimth V'JXY) tf-ymDi^ 

fo^tz (S. A. MacDonal d P r o c . 
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SPIE, vol 1466, 2^-s^ 1991*) . 
[0 0 07] L*»U r-3tSr«ffl-fS 

\Ht-£®imnLX&<ZtX\ PEDfc:*fL3:5£-fcT 
ISittfY.Kawa i tyliZi.-?X¥ka^tlX^£> 
(J. Photopolym. Sci. Techno 
1 . , vollK 3 9 9^-i--", 1 9 9 8*) . L*> 

[ 0 0 0 8 ] -2f , WH'iU X<OiS*«-ft;KfiH V K 
r ( 2 4 8 nm) , ArFX^fy 

( 1 9 3 nm) *?»F 2 X*;/"?— \s—*f— 
( 1 5 7 nm) ^^aS^S:^, XHUClSJ&r* 

isxhtf&#>btixzx*5<o , fiifii^caLfc 

[0 0 09] ai>f^-yy/fflMl'x^Mi- 
if, -e<0^^cr)9 0%3tp'ffilR§^-?.giiJS^ffl^-r2. 

[00 1 0] *£T'.I<7)<J:53r1fm<Oi>£:, H^-fx-y 

imttix^z,. 

[00 11] 

b'^x^y^ffltt, iWSftte, gffi^«o®«te. i^Jg 

^fitct -?T u v'x b^- yj£tt#SMfc t^rvM^ 
bjilfcll, RXf. ^Ol^XbfajS^fcffl^fc^-y 

[00 12] 

/-/MfekKSfc^rf ST S /mtikUXlf ( b ) ftlgfc 

xXb«J£!fe)£:ig«-r&. 
[0013] #?691«±fePgl5: 
£, MM ^-x'y^&KJ: O^t^-^ftJBJW*'^ 

^T. SISK-Lfeo (a) 
/WSXli 7 x J - /Ht*BS6 ©life <fc IX 

( b ) 5tigffe£jw£-£*-f & mm* * - : J>^m^ v*. 



®co^®tc^y;MUi$:^'fS®nXSi;, ISU-^X 

basing, asH^-ir-*. m^^^JiX^cO^ 

M?-y£vx?£: LT, BtSt^^Tt&tfXKiSx 
[00 14 3 

/Ht^iSS&^-rSCltSritffSi:^. -JSC, TSV 

;U r? m^X x— t T «k V>. 
[0015] *«WCttffl"r4*/UjK*^;t«Xtt7x 
y-;H47j<®sa?:^-r-ST5yffl)ii (OT, T5y«9B§ 
(a) tv^ ) (i, iill ( 1 ) tj>u#*is>\smxte 

Kft**i: *«B^S*4*ffi. (2) TSZ-ffc-^t, 
XlVttzsflsmjUi? x y-;Mx*g?«S:^-r«.T^-T 

ttfX'Zh. 

[0016] *iJu#*i'ji<mzim>T§ sfc&Vat l 

Ti±, Witf. 2-, 3-XJi4- (4, 6-^'TSy 
-1.3. 5-h'J7y>-2-(;H ^&S8, 5- 
p{f-;U-2-(4, 6-y75/-l, 3, 5-b'JT 
yy-2-^f/P) 3?.&«S?, 4-*h*>~2- (4, 
6-^7S/-l. 3. 5-hll7y>-2— (;H S 
,&#B!, 2->^-4- (4, 6-^*T5y- 1 . 
3. 5-bUT> 7 y-2-'fyU) 2-?oo 
-4- (4, 6-^'r5y-l, 3. 5-h'J7y>- 

2-^/1^) Kiiw«> (4, 6-yrs/- 1 . 3, 

4. 

[0017] 7xy-;H4*B!«^ : fi'ti»r5y'fk-^i 

tUTii, «itf. 2-, 3-XJi4- (4. 6-^7* 
Sy-1. 3. 5->'J7xy-2-^^) 7i7- 
IV. (4. 6-y'75/-l, 3. 5 

-MJ7y>-2-^yH 71^-*. 2-^h^r~>- 
4- (4, 6-y'7iy-l, 3, 5-h'J7y'y-2 
7i/HK 3-;on-4- (4. 6-^*7 
57-1. 3. 5-hVT : J>-2-4 JV) 7x7— ;U 
^co(4. 6-^'TSy-l. 3. 5- by T >-'>-- 2 
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[0018] *^#*^;i«t*T*TA^*t F-fb-&4$j 

2-, 3~Xte4-b HDJf^yXWtH. 3, 
4-, 3, 5-. 2, 5-X<i2. 4-^'tHo=if>"<. 
yXT/l'xb h\ 2, 4. 6-h'Jt Hu^f>"syXT 
/l^bF&fc'^W4>;h-£>. 
[0019] ^^^^P»Xii7xy-/H±7kSS$r 

LT « . .Lie I- * >u * ioti&Xli y x y -/Mx*® 
rof^-vTA-ft h\ /f/i'T/i'ft h\ yy^-f 

jfcyUATA-rb h'flg-g^ ; y-^/l^S*/y?-/K n- 
y^/u^S */y?— ;k3U44 y/f/iA 5 jfr/u-?— 

k##if£>*U */W>T7t^fbK. nhWtb'^ 
[0020] ^;P^df ^WSXIi7 x y -;Hi7j<gi»£ 
T<4, ifBL^^^v-^SXii^xy-yMxTKBia 

^^••r^rsy-fb^^J*^ s*, ^7? 
y. o//7tsy yyo^v* 

[002 1] iti h<n>T S y ftlHfck T^-r t 

tt*«ti:k*fe. y$y<ifc£WfciyniMJTS'*y 

Oymsy, (4, 6-x7S7-l, 3, 5- 
h'JT^'y-2->f;U)S,&#SlX«4, 6-y'7$y 
-1,3. 5-h'J7y>-2-'f;l') 7x/-^* 5 if 
£Lu. r/i'fb Hfl^ttfc Ltti. */i^T/WTb 
K„ yy^y/HL ^i/y-feSTA-ftK, X<±4 

[ 0 0 2 2 ] *MT»S7S y«JB ( a ) 

J«t-^)T5 yft-&*k#-<0T/Wb Hbl^kOiJi 
£T#£#l£t<0<W5:£>-f. LTl&£\ Slit 

u mm-f&zt tr^s. rsy-fb^x 

iaTA-rb K<fc&to*>iJ«8r< k *> 1 tt&*4«fir< k £> 1 o 
0#/U*3- is)l&Xi±y x y-;^S7KKS2r#W LTfc 
fUTiV*. flaj;iti\ <yyyr-7-5>-i:4-(4, 6- 

y'Tsy-i, 3. 5-h | J7> ! y-2-{/n$,if 



^T;Ut b k t y V y^g^Btatooig-^k Ate 

-$-£>.rkk zco£oizmm<K-r$sfc-&mxi± 

7/Uft K-<b^j£ig&tefflt-6 - k T. 7 5 

fig^isi^ffi^To y ry -r ^ y-f *yx y ^yst 
SS-f&WtS^ktfT'^Su 

[0023] g^T^Xv+fcMwt . igtftSSJiKM 
^S-fcv^Tx-y^-yy^dk. s^r^x-exvf-y 

yt^rO. RFmffi±^^^*5V->tx-yf->'y$:ftd 
k. m&VT?'r4 74*y^y J f->'?'k%Z>. *^ 
(CftlvC. 0 2 R I E£. gSgr^Xvx-y^yfcJ; 
U^B!^ U T 9 -f -f y * >x -y f - y 7<7M^W;Z?stsm 

[0024] 0 2 RI E£Wdigr&li. TSySIBikL 

■na. <yyyr-^syk2-, 3-x<44-b 
Kn#y^vX7;Pft Vbnm&izi ^TfthtiteT 
5y»lts 2-. 3-X144- (4, 

*y-i. 3. 5-b'J7^-2-'f;H -yx/- 
yUfc*;UAT7^b F*&ntt2-, 3-X*i4-b K 

yfflfll^fflv^sc:i:*«^*7-^x-yf->'yl^^±. wsstt, 

[0025] *%Hjti3v^-c{i. -Lieoi -P tx^#^ 
x-f;WM7^3-/^ffl^Tx 

k, ±ktt. ^fft^T^y-fk-^lk. T/PT-'bK 

< , ^S]«fflcOT/W3 -/Ui&^ffl-ri. ZbtfX'ZZ. 
[0026] x-x/MbfflT/P3-^<Ofttfc0i]i: LT 

;k -fV7a;v-*, n-y^y— -fvy^y— 

;K sec-y^y— ;K tert-^-*, yy 

n^-tfy-^. n-^yyy-;K -fy^y^y— 
/p. y^i^f yyf-y^/uuy— /u. 7/1^7^7^3 
n-Ji-y^y—/P. sec-^^;-;K 2- 
x^^y^y/wrj-z^coid^. ^Sci~8^r 
Sl'!r^7;i'3- zHS ; xf-u-yyy 3— /w^yyf-^ 
x-f-zi/. xf-uyyy 3— /t-tyxf-;wx— t-;k x 
-f-yyyy 3— w/7*f;n-f;k 3-yh^yy 
i?y— 3-yf-/u-3-y h^^y-zk >?x 
■fyyyy a— M/^^u-r^k yotruyyy 

[0027] ciitf.^tfT'tj. yyy-;K x^y- 
/k n-rn/v- /u. vro^v-^, n-yyy 
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[0028] *%W(ommj *-&>?mv*jx htm. 
vax-mm-tzm /mm ( a ) *%uz\t. mm. & 

WW9 - 1 4 3 1 6 9-§-£38. 13PFP8 - 1 7 6 2 4 9 
#WF9-2 0 88 2 1^#. ftffiVl 0- 

14001 5^mmzim<^^mm<om^<o^mij 

5"-8*;Uh 5 5rS<J:^^fi-^T» L*>i>, 
x.—7-)VttMT>\>a-)Vti i 3 ~2 0 ^ t tth <t 5 SrSfl 

*ttflH-4£fc**C*4. X. S!£T$/t§JBi (a) £ 

- 14 3 1 6 # 
S¥8- 1 7 624 9^&f8, #SW*9-2 0 88 2 1 
■SHMfi. # InH* 10-14001 5#^«^tctesio^ 

ft. 

[00 29] TSyJSIt (a) Jfl«»-C*ftT5 y<ffc& 
mXUTfrTt VHt&Hfe 2«l^h0Wfrtft*3\ 
*tefc«dWWi$rv tf*, SHEWS-*-**, fc . ^ U /Mb 
ft00 2 RI EWIfcWKTU ±fc. 

±j£-r ft r s ;®m<7>^&tf±A^-m%&i) i i&Ti- 

ft. «ot> ST5y«Bi (a) £Oig{ii:LT2 0~2 
5 0 m g K OH/gc7)^Hi: J: o fcffij££f8fi-rft 

[0030] «WB«Wi-f^-^/ffll/^ I- fctt 
ffl-rftftSS&yN (b) fcLtil SfttMMUBttJSfll 

❖fl?***^* wc^t-ft^WfiwftBg&feJWSr 

teffl-Tft-i:**T£ft. .I;h.£>S:0!firtfti:, *-^J± 
X7i-h, y'7i- /V3 — b'— ^A^-^^/^oT 

yf-*r*-K ^z-iV-p-^h^r^x-A'MJ 
^^o^^y^.;^^^— x7x^-p-Hl' 
XX;U b V 7)VlTU* 9 yX)V~7 it K y'7x — ;U 

-p-4 V7'f;l'7i- ;P h U 7^o^ ? yx;U7 * 
Xuxfvxivyit^-h. h^x-/!/^*- 1 ) 

A^dr-t7;P^D*X7x— hU^xX/UX/U:?* 
-')A^t7;l'3rD7;H:*-b. h U 7 x X/IOUU 
7=rx^Aby:7/W;to;rf;?yxyl^:7:}-*-K 
x— )VX)Vy *~*?J*'^*t+)r7)i'jtX3T> s 1-*:*'- V , 

yiVJru* 9 VX}V7 * A— Y^rX'foh . 
[0031 ] 3tHf&yFJ ( b ) li v ?Uf 'M-^'y^ffl 
l^Xb*fij£!foc^F»?^#+. 0. 5~-2 0S4%?) 

* <ift feiift U t- cO!&K*^Ji.-r ft ffl(6JlcS> *) „ 2 
o %kl±£> k £ &u ~jx h ?>x -v + y vm'&ifT^-t ft 



[0032] SSJI-f ^-^'y^fflu^ hfflBgiftJ 
£«*-*-ft^li. 1 1 JJBUfcT 5 ygllli 
(a) fc3tB!^SiJ (b) ^ izmm^^Jbitxim 

hjv^y^i^uy. p< hJr^y-tfy^o??*]^^ 
y ^^-;ux-f-;ur-feT— h . 7*ntl/y/'J3-/« 

-h?(0xxf;i'WI> ^^y-;K x^y-zw^co 

a -)V S J* ^-yux— r;u, y'xfuy/'ja — ;P i^'xf- 
>ux— f ;W - i^x^- uy^y n — f-;wx— 
«0X— f/W^^I, ^^;u-xf-;u^hy, ^f/MV7 
f-^by, v-^a^-9-yy^^-hy^ao, ^ 
-9- ymnmmmsukfcm&mM , n , n - ^ 

teiSO. i^f/K x— f/^cojf^J* 5 ^! 

[0033] Cin.^<7)^Ik LTti. 8lj£a { 8 O'C-2 
0 0°C^t^SrStRt-«.^*W*L^. -)RC^I^>t 

M^tt*^ > 1 0 0°C-~ 1 7 0*0019^5: to 

o . 3 — 3 ju m« ir^jf $ Co I, i;x bmm*Bj8.-t& c 

[0034] «I<D i 0 LTtt'bix^^HBco^i-f ^ 
-i x'y^fflu^xhSifiKWi, -JST-»ff?cSm-^ 
*;^#^;uSXii7xy-;H4 

mi>-vMttf®g,z-*> o . mffiktomim ( hx^ 

**y>-<-? ; UT. PEBkU&ie-TS) B$(c, ft 

y /WkRjcswe* . -ecot&eoigT^mcx 

•yf-y^-T«»-i:* < T'#S. *^ B J 
?®m+& T 5 yfflflg ( a ) OJSfflMERJBK J: Offlttfli 
it^BKL. iS^M4-^iS^PJfitOiav^x-y^-y^5r 

»«-C#4*]jSiS:*-f ft. 

[0035] itfc, ■&WJkn>Wkm4 ^-iSyrmufx 
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[0036] #8Bjjco*ui-r ^-^y^mu^hmi 

[0 0 37] iJciC. HlSrfflWC. »H-f>— 
S^-^Jifcfrafciu -LIST'S ygJlg (a) 

AHi«:««L ^hU-if-3t. VPfcifclixaw) 
1 ( I I I -1 ) fcil^ ( I I I - 2) 

**r*-4#*fc «t &x y ^yfx-f^-ym^^^. 

v) t*>^ffi^tis. mma^vMtL^mu 
is*.hmz$m&. mixs-^-ft. m^mttzuxm 
comsMzx-ox^f-ymiti.. m^-^xhrncomm-y 
y / wt® t*-<x y*wm- & m=im 

- 1 . 2C0i^tc. Sg^m- 3(111-3) fcfllgtiflt 

36»<o«i»<o* t r;^ u mmmx^mm& lx 

(iv) izmw wm—}xu^xh^-yi-7x^t 
tx. wm*'£^-tz,fix\,z£h3L-yi-y?x'W-y 
mytmz&jmmLx , wxvnt-v^wm-h^ 

bi>x-ZZ. 

[0038] IM^-JMX-im-ti^WLb LT(±, 
Si. SiOj, GaAs. #7^, ^Wm^^Mth 

(NESA) . -fymf-f^^KH ( IT 

o) . 4 y^^Jyrttym (izo) ^029! 

[00393 *$pR<rmm4 t—vyymuvx hm& 
y&frhtthwx hmzmL±.izmf&i-h?rmt lx 

it, x\nya-hm. n-;ur7-h&. f'-f v^y? 



f^. S«EWl^*c7)^tf>4 0-2 0 0-C<0}SJeT*0. 5— 
[ 0 0 4 0 3 iZlsfX }-mt yVMtMt iBUBZlt 

x. mi'Vxhmcommizi'V )isttm*w$L-t&±s&m 
iziitfcv ^T . mmst<?>y y Mmyo Mtmtm 

^t, &fflX<i^ffi£T1?3 £2: £cOB$. SI 

SggO^ffi*^ 10—3 0 0 nmtX'COmt&ZMiRfmz 

tO,RI EB^MfRtfeFffl-f, W"tr-&2:. 0 2 
RIEISeo^ra*ift<^&. jff*L<tt* 3*®*>£>2 
0 — 2 0 0 n m £ X'COffil&Z ^ V Mtth . 
[004 1 3 ^>J;MttHfc LT. ^fcHIEcXt. 

^ y ^-/ur 5 v . b y p< V tv=S* "t- 
;urs>-. hy^f-zu^y^i^xf-^rsv. 

[0042] ^y;Mbie<±, ?sta-C'fec^d*\ 

st\ o. 5~3o^-^eifd. apfflxy;wwi> ^ 

m-t&zttfft&L^. isv /Hti&mit lxh. s/y 
/H^fJiiKjeHti 4 . ^BBT'^ffl^-srsyffiBi ( a ) 

tT«i, If/H-f/K f h7th*D77>, X-^-lx 

y^y n—)V : JX f-7Uoc-7^K ->'xfi/y/'J 3— ;U 
ix'^^/ux— r;U=Srk'S-W|7KT'^ & . ^ 'J /WfcffiiWJ 
«i. v-y/WtSMtcML-T 1 — 2 OfttXOfcHT* 

mxi%fc\si;xhmzm&LLtimw&. ~/VMmm&< 
izm-rz tx\ft?zk tfx-z h . 
[0043] mz. mzjMX'MfSLLtzumiz-yvjufc 

m£tii,±x&(D$mtz i -ysiTt l . i^y ;w 
itmizm-^^xb^-y^m^-th (mzxs: 

HI <0 I I I - 1-2 ) . CcomHXSTJi, »3tttcJ: 
OTtK^ffJ^fSLT^^L. -av^T, PEBX 

l, 1 1 1 -2^-r idfciit^y Mtmizm-<%^ : J 

[0044] ^^HXS(C*3V^T , fi&ffl-T SSC*tx^ 
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•r-t/tMt L-Tti, ffiE*SB*T < 2 54 nm) x*v-v 
—y>7 ( 1 7 0 nm) . K r 
( 2 4 8 n m ) . A r Fxdf ^-7— lx— if— ( 1 9 3 n 
m) . FiX^^-Wf- ( 1 57 nm) 

[00453 mm^sik^-'F-irtzmm^- 

HRK&?fc*i 10 — 2 0 0 0 J/m*<O^BT'&ffl-f 
I). KrFP-f-, ArFV-f-, FjW— If— <0 

x\ ui;xh<wgmmmg.x'h&zbtfm£tL. mit 

fikLT5 0— 1 0 00 J/m'co&H**$?£U^ 
[0046] PEBItli E^ioT^U^KSr 

mX'hK). HRfc. 1 00-20 0"CT'5~3 0#mg 

Sflg ( a ) <i, 10 o~2 0 ox:<r>i§j&&mt,zt$^xm 

&fc&mz£ 0 mmfi&zBf&i-z <vx. peb i«£ 

[0047] I I I -lRtf2a8=XS»tt, 

I I - 3tc^-T J: -5 fcl. ^-iiCU^ h'*9—>0>W£ 

i>xw z<r>m. T^fmimizi&m-t&zttfx'Z 
SH-mi^a, ry^xr*, x^rsy, n-m 

>\ b'jx^-/UT$>\ ^f/l'y'Xf/l'TSy, ^'^f- 

fh^xwyt-WtKadfi/p, -rK^Xf-n- 
ryt-^At Kadf>-h\ b'o-;K tr^uix'y, 

1 , 8-^'r-^t'^^a [5. 4, 0] -7-^y-r-fe 
y\ 1 , [4. 3. oD-5-yt- 

[00483 T^#U^<i<7);fri£{i. ?K&9ffi, r-f v 
fcry^ft, x7U-&g<D^?i\X'i>£^« mfflk. »£ 

•9t, ^PlWr»**l**U. El CO I I I-3C:^£*t 

[0049] 3SHI?I (HI . I I I -2Jbii^43et 
I I I - 3) i£Tf£. JH-KUS^Wt*— J/*-?*? 
fc LTi8RS"^*-f a*'^CJ:4X7fy/T^-y 

i&Wi.zti.h. &3tmmzt5^xiz-®.mzy°7X-?*-y 



7fy/w^Lv\ s^^ffiTcor7X-7x-/^-y^ 

ZtkLX. Xyfy/^07^?k!5rS. ^5fcgBt4B$& 
TV**fc*>, ^7*5XvtcJ:oTX yf->-^$ix5. 

^S^^col^T^x^x^y^ifc) #Mlefa 

[00503 *»5Jfc:4iVvc. mS7?X'?lZ£Z> h'7 

V\ HRt^'J^f-Z^^^'JU—h (PMMA)ffilt 

jfcj^y /Wfc»#i: O K v4 x -y f- y^mmt^V 
ZtL&'gmmS.ti>' , J MtekftlzX-iXfeZZtf. HR 
K10-10 OcoOT'ft^vlt^^-xy^^tt*^ 

^•toH7^x.yf-y^W'ftit^3 3oef. ^S^U/u 

ftffi^'Sr 3 0nml7f^tSBC. *^ U ^HfcgP^ 
(i^l/xmX-y^-y^^ix^CifcSr^L, ^«SS2r^$ 
^jfatCft 3 0nmyy MtttUf . 1 Xi mWS-<T)V-JX 

[005 1 3 i§^#4TcOT7Xvx.y^->-^fc{±. 1? 

* vyem$&ffiti 0 » wmr? x-?wz& ^x , sas 

RFfi dSHjSX^'-y^Uy^^) ±K!ff£l2:*3< 

tt*»fe. x-yf-y-^c7)»JStc®MI>i^'JT^7 i -fy'f 

^*yx*y^->^£fT5*Sl^ ilW. W^fiRl^Si 
^SRFiyfy^SfcafiS-fevMfcft. 10- 3 
Paiggco*£fcU <XV^-C, KSR^XSr^AUT. Bft 
a6»E*l 0 — 1 OOPacOSifBtCSSLTlTa. 
[00523 £<o*fc. *W»CJ:*iHf. «S^^'J/U 

ri-ra-fext'. «v^^'7^x■yf•>-^^g^14$^^f•l.c:^:*« 

H-Tl.t>^i:»a!lT^'&, PED^-^V>SiRifficoi^^ 
T$m&cr>?>-$:^f-y-iti-h<QX\ Vi>X Y&mzfo 

tz-ox. mM^iv^-m^mzxh-ir. ms^ffiffl 

<0fia»x^;w^-]^co4>*^a!R«ffl*^«l t =5:4 . 
[00533 
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v^o, -r^xm&mmvhz^k-rz. 

[00 543 <S»W- 1 > C *>VX* y>vm*tth 

£12. 3%^7KSr^^Tf •5.2- (4, 6 - ->'T 5 / - 
1. 3, 5-hV7^-2-'f^)$lSSl3 1. 
7SP, 3 7%*;WxT;l^ft b'*i§?R2 0 2. 83?. n 
-y?y-;U2 2 2. 3gB£tt&*. SitfL^^. & 
^tifcl 1 5T:fc»«Ufci«8+fc«»L;fc. 1 5 ft 
mzl5-®mt% 0 . 9SE£HRftl& . 2 B*|BJRJ«SS:8 
ttLfcft, 5. 3 3X10«Pa£7)M)ETT'3^ISISrS 

'j3-yR/^f;l-x-f^7-bf-f (jatftPGMA 
cfcB&lfi-TS) SrJniT^fflU. se^PGMAcSrDPi 
T> 10 7. 5°CT' 1 B#faSfe^cr)^#^^4 0 . 0 

Kft*y>AOS'J^?i.Jt)i*94. 6mgKOH/ 

gcr># ,i,7K*is>umtt-tz>T $ (a-i > 

fc. #'JXf 1/ yyOWBPFl&FHk : M n 2 1 5 
0. fl-gOg; Mw/Mn#5. 12?*^. 
[0055] <Sjt0)J- 2> C7x/-/Mx*K*£3r 

7;l'fth'4 8. 8&, n-^/-^88. 8SP£-tfc 

ufc. 20 ttrnzm-mm ttotz* mw& 
iz^x2 4samKiszmiLtz. m&ik. s. 33x 

1 0« P aCOi&ETT'n -y*/-/l***Lfcflfc. ft 
Mifcffltt* n -^-^>-/»iexf-;W (2/1 ) 

■smmx-mft lx . jg*j<7)p - 1 Fo=3f y'vyxT/i'f 

fcK£ftfc*L*:. PGMA c SrJoi."C^filL, M£PG 
MAc&JPiT. OlCil^LT. tafl^F 

^S^S^OKW^SS. 2mgKOH/g<07x^ 

&7mmzftthT$s®m (a-2) #y* 

f-Vy&ffO&^^HF* : M n*<4 0 0 0 , ; 
Mw/Mn*!3. 2 6T'$>->*:. 

[0056] <h«s^j i >«jft«- 1 vntzr $ y wig 
( a - i ) <r>4 vroe^r-fe-f-MSfflte-Ta*^ o 

m m^IEfrJgcO y*^±(;x tf y a — ? —m^ 
U <X^X'l 50*CtT20^-^-TS3i;TKJ?l 

fc. ^cO!S®ffllS^<7)5*>2^2r. 15%W^^f 

X 2 0%<?>~J3i1-iss'7V a-!WJX1-)VJi~- r)V^% 
O) fc, 3 5~3 8°CO?aKT-2^?f«LTr5yffl 



ifeftU **J<0^';;HtaflS:^*t^. ESCA£J:£> 
T5^aiiiMJR<O^JiSI52 5 0nm^VJyU 

[0057] ffiRLfc*^'JMfcWHlttts ffiSl 0 

o m m cr,nmmmm £ w^y-n^imm&itw rfx 

fy/^RFlfeiC-fe -y hU 1. 3 3X10" 3 
Patf>ES£K#M*U #^T'#X$AgB*><oB$t;#* 
Sr^AU flE£2 6. 6PaKMU. 11^^7)5 
0W(CT, 0 2 R I ESr5 0^ratT-5/i„ -tcOigSI. * 
^'J;Wtl«^K00 2 R I EX-yf-y^fffi (Xyf-y*' 
j£K<?)j£ifc ) HA r F X*i^ "7 U— ?-<7)^-A# 0 -7 
-tU^iWCttfflnPMMA (Mn ; 4. 6x1 
0 5 . Mw; 1. 1 X 1 0 s ) £ 1 t-t&t. 1 . 4 — 
1. 5fgfc?Sv«tt£^L*:. (ll«tArFX^ 

^U>f VjJOPx iVtfWV— Y (PIBMA. Mn ; 
9. 3X 1 0 4 , Mw ; 9. 7X 1 0 6 ) OX-yf-^TW 

tti. 3tiiktTt^v«ttT-$>^^. rsy® 

» (A-l ) 0#5*!g^iaK (Tg) <±1 5 6'Cfc, 
PMMAC01 0 5XHzitLX. iSl^ffitgVtx^L*:. 
[0058] f^ia Lfc*i/ 'J A-fHSH 1 «C, 

«Jfgp ^ »J ;l<ftt£B 1 tfe2r_LK fc BKeo*fr fcT , O 2 

^S§5^U/Hb^/*>'y/Hl:Sm^14Jt«i3 

3 1 . assist y M\&smmmzis^o 2 r i Eissis 
«i jumMJS^i^^ h zw--vy*imxhhz t 

[0059]<JWJl>PMMA(Mn;4. 6X1 
0 5 , Mw; 1. 1 x 1 0«) tf)WUxy}§$R£— Wfi2 
OmmVlElJMni/VzymWLklZXVyri-f-WlB 
U <J:^T'l 2 0*CtCT2 0^-^-Ti.-i:TKlll 
m mco P M M AcoMM tt-f & WMmWft 2 ft Sr#>t . 
|Sl»lc:LT, #'J'fy^l'-;M?? , Jl/-b (PIB 
MA. Mn;9. 3X10', Mw;9. 7X10 6 )^ 
hJl-X.ymm*~ 2 0m mCOJE^CO^ >J 3 
±l^f>'3-^-^L. iJCV^Tl 5 0X;^T2 0^- 
^—P^hZb T®m 1 m^MlffllW 2 . 

. mm l B«fc o 2 R I E *tr 
V\ x-y^-y^J$K5ray^L^. PMMA<7)0 2 RIE 
X>y^yj/KttSr ltUct^PI BMA<0O 2 R I E 
x-y^-V^Wtttel - 3T*ofc, vvfftk. ^Sfe^Jl 
IC*U^. 3|s:^HH(C^ffl$^l»TSy©li ( A- 1 ) tfO 

[0060] <$mm 2 > 2 5 L^SiSM 
-20TS /8}fl§ (A-2) S.t/4%hy^xX;^;U 

7 ^x^A^-y-^yu^-or hco^'x^-w- > 

^yrj-yu^-f/l'X-^yuigjaSriigt. ?^>C0. 
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$K&2 0 0 0 r p mT2 0 8«0&tt-e&*6 U <X^X'5 

oxsfc-ci o^-^-rs^tTrsysigcoMSSrW 

Sr. PJiSS'Ji: tT 2 0%yXfi/y/U n-zUi^ 
x— f /U£-&tf i 5 %^t^ fvl'i' ? a h\) isJ*f 
V(T)n-}ZT?ti>mmz. 3 5 — 3 8*C<7)i&gT2#lil 

fc. ^ muffler s yffiSiMi^oi^SJi^e 5 0 n 

mT'fc ~>tz. ESC ASJ£<J: 0 . is U /1-fbJf J5« 7 0 n 

[0061] *cd'&. %Mt Lx&Efcmiz&m u 

v*?£iILT. SSItMl 1 0 J/mS^frC. 
2 54 nm^y+ft^SattLT. ^-VfSftS-fi 1 -? 
fc. 1 2 0X:<7)i&.KT5flfigPEB£*TU, 

<*WC8OT:0>aurr54H8L Af— AJiflftLfc. tSSi 
fflf#ft4ft<Dd 2ft£ 1 %x h 5* Wr^x^A 
h b*a^->K7K^?Rt2 7*CfcrC4 5^iiiI««ILTT 

1 ft. 10 0 mm^nBWMMZft-oWft^Mm®. 
1 . 3 3 x 1 O" 3 P a«0«gu»=#«U K^X'tfxm 

xm* towmx* zmx t -c , p^jbest 2 o p a ictrasss l 

fc. HS&aj*5 0WtCT. 0 2 RI E*5 04HSWro 

fc . ^as* . t>va v mmwmsmxs&wm ti>iz 

fSftSStfx •/ ^y^ZtlX , 5fc&3fcgMi 5 7 0 n mg« 
^-yfcJttfcLfc. 0 2 RIEW1S»i4 5tS<. S 
g{±l 10J/m'tB8ST*-»fe. U— 

-y|»S0lSv^x.y^>^S-#^„ r^U9UM89 

Kt*sosjg<^x«y^-y^N - ^->'SrJ:bK-ri»t. tjp 
[00623 <mmm3 xkbetk^t^h^^?- 2 0 

0 J /m» t UfcOWiiatW 2 fc |BJ«tC«SI LT . . iz 
^ZIS- 2 OK3I^KlkH§t£ft 4 ft . t£ 
W)A7-ayy'CtiV^, g|3te*^PEB£T-<7)B#ia 
Sr^-ffcS-tfTOjR I Ef&cTV^-yMttO^-ffc. ^ 



*>^>. ^hx?x^>-f^M (PED) SrDS^ 
4ftc7)imJi:. mmt. (Dltt^t^ ® 
6 0#f£. ©9 04H»fc, ^SIWI2tlRl«t;L-CT^ 
U^ASrffvv <fctvco 2 R I ESt^t-o^:. 
OjR I E/^-y*ftg<iig3tSL <DE*>ICT;^ Vm 

i&zft-otiimb. <s>9o#tmvTT)u*to misfit 
->tzmuzt5\.^xm±frhti%<. PEDiisassn^r 

[0 0 63] <Jt$^J2>S^0«2<7>T$ygJBB (A- 
2 ) zmm-f&ith 0 toKU t'x/u? x y—iv ( Mw : 
8 . 0 x 1 0 3 ) Zfm Lfc «M±ISifc0fl 3 i: L 
t, PEDSrP^^. 0 2 RIE;^-^« 

0 ftmzr y mm tzmmz&^x mts. $> 
*u ®<r>mmx'i±. $kMmj® t mtix^h<Dtftmx'% 

[0064] 

mm<< x-isyrmuv* h®&M£ffin-r2> i tx\ 
K^^fx-yf-y^wtt. «i*tt s aHK'v^apsim. ^jk 

^^02RI EM'^-y^tf^ifc^T'^-l.. *%HH<0^ 

^-isyrm^itxhmi&mi. &mui oonm 

FX^y7-l/-f-. ArFXifyV- if— «$>F 

[Hi] w*4 jt-isyrmzzz'W-y&fSmz 
tft? m*c$> s . 

1 ; UisX hm 

2 :«« 

3 ; gygv-UMtJI 

4 ; m>V% 

5 ; -7X^ 
6:ltt^'J;HbSP^ 

7 ; r^yswan* 

8 ; OjRI E 

9 ; OjRI EX-yf- 
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> 2H025 AA01 AA02 AA09 AA14 AB16 
AC05 AC06 AC08 AD01 BEOO 
CB19 CB41 FA01 FA41 
2H096 AA25 BA06 DA03 DA04 DA10 
EA03 EA05 EA06 EA07 HA23 
5F046 JA22 LB01 



